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^^^Du^it. —m^^xm<D^<yh'mi>iTeff = 2 d t x^-^tzo $ 

/^-7 7^;^K (half-filled) (M? K-y h — /c «9 — m^F ) 
(D^>y h (Mott) (^>y h (Mott) -yN/<- K (Hubbard)fe^S 

tt^^^ Ueff ^ t ^^^-i) «! .h-e^ -y hl£^^*Jtp-r>s zt^^x^ 



m^i^^ftm'^^^-r:'^^ (jtie^i^(5) (6) (11) (14)) o 

— A = Ueff -Terr =Uerr - 2 D t CD^ ^ ^ ^ t ^ 

^.(D<!K7Z^D ^Wm-t S Z t J: ^ X . ^-y h h'^^^pm 

pltfe-e 3 <h ^ L r § /-c o 

(Dh(Dx^^. 'itt^t^i^m^^hnx^tzmi-tx^x^ ^^mi^oy^^Wi 

'^m.m^n^'m.Vi'^^zt-b^x^^o 
^w^mii^f^w\.zfi-^x%xK^h. ^j^cf. ^.^opa^HT'^-B, F*int-r 

^^^'b-tu^t^^ji^Hx^fZo z(Dyj\^i:mm^-^s t'^^^.&=}iz^ 
25 mmm^^K :^ ^ 7.^n'^-rmizm^^mB'\±^^^^ h(Dtmtnx < 



3 



^ tt -I) C7) T&^'M^ ^ X ^ ^ „ 

15 . 

tiz^'o. 9 ^ }i^i!K7zi)m\>Hzm^ji^m^<^mmt^^ t'o^-^tz 

25 j6^o/Co ^LT. znhCDy y 9 9 )\^m^:^W\z^\.^xl.t^ SIMtgfe^ 



4 



m^mm^^z t^^'^mr-^^z ti^^'A^^-^fzo ^tcD^ik. nm-^im^n 

5 -e o 

mt^hw> 2 (DmMt.xi.tm kdv^ 9 9 jv^Xtz^ ofsi^^ kdv^ 9 

z(Dmm<Dm 2 (D^m^t^ 

20 m^\.z^\.^x^ ^^^xM^\^fz^'^w'^'m\o:>mnt.x\<t%\ (Di ^ 
9 9 }\^'d^7^ifnh^^^^fii^^m^^Wi^^xm.%.^viy.^^ 'm\(Dm 
- n-h^h'^ 2 (Dmn^x\,tm \ 0^-7^7 9 9 )\y<X7z^ <om^m kd-?^? 9 

25 . Z(Dmmiz^\.^Xi,t^ W \ 0)^7 9 9 fly<!K7ttm'hti^ J;: o ^Sf^^ 



5 



m 

(3^^H^T^:^t- ^^Bfe^t^ltM^^JtPf -So ^J^{i> fiJc S ^ ^ «9 

mBiz^^"? y9'i^mmo)»A%:mm-t^ztlzJ;: 0. ist^aoapt^-e 

^n,mzVz^f^^(DWif^.t^h\t^ UM\z\,-t. m I (Dy y 9 9 j]y<Xjc^ 
15 D ri. W 2(7)^7 9 9 )l^<X7t^D fit Ltzt^ ^ D ri> 2 . 7*^^ 
Df2<2. 3 i: L. 2 . 7 < D r ,^ 3 /i^o 1 ^ D f 2 < 2 . 

3. ^ f)Bmizlt2 . 9 ^ D f ,^ 3 z&^o 1 ^ D f 2< 2 . St-t^o ^ 

20 -^0 



6 



10 mm(Dmm^j:m.m 

cfc '9f#'^n/c:7H^^:^-7 7 ^ ^;H=tiit#:^/TN-riBSI.^I2I> ^2lll{i. zo) 

w^^-i-^mm. wim^t^ z(D^B^(DW>\(Dnmmm\z^^it.Mt 

n^m^^.(DWLl^ (r) t(D Iog-log-7°a >y b ^^^N-TBS^ia. B 5 HI 

20 ^^mmit^TT.ir^um. 'm^mi.t^ z(D^m(7)m2(DniMmmjzis 
z(D^B^(Dm 2 oii*feff^M(cfcH>T V ^ ^ u-v 3 xccfc 'on^ntz 



7 



.- 3 >{c J; Off '^n/-c.7b;^^;^7 7 ^ 5';Hi3H*^/Xx-riii§^l2I. ^ 1 5 H 



1 "7 9 ;^lt^#:(Ci^^j■'SBe^^y-Robnik/^°7 — 9 p ^if^-t^WM. 
d (7)^0^ com 6 (D'mMmBAz J;: ^TtX'^^yy ^ ^ Jim^^W^zis if ^ :x- 

20 mmizj:^:^x'-\xy^ ^ ^ )um^^Wizi3if4>:^^)i^'-t'-\^mmfKt 

■ TtX'^tyy ^ 9 j\ymmi^iz}sif^:r.^j\,^-tummmt(Dmm^7f. 
•tmmm. ^3 Qiaci. zo:>m^E(Dm ^ (Dmt^^^miz j: ^Ttx^y ^ 

25 m4 0ii{i. zcDmmom e (D-mmmmiz^ s7tX'^i(y y ^ fi^M^M 



9 



# 

^ ^ )\^mMmz. is ^ ;u 4-' - <!: Atm^i^ t (Dm\^. ^ fr^ tm^ m . 

15 '■\$mmmt(Dm^^^^^--tmi^m. mi 9 0(i. z(Dmm(DmQ (^mm. 
(Dmm^^^-tmmm. ms om^t. z(Dmm(DmQ<^nmmmizj;:^ 
■tmmm. mb im^t, z(D%m<^m^<^nmmmAzi:^7h'X'\ky ^ 



1 0 



-1+ -1) c <b J; <OBf&^ti^ h(DX'$>^o 

3 com 1 <Z)||]5fe?F^M(c:cl: 'l.:fb:J^«7 7 ^ 5^ ;Hi^i^i^<^>ff^fig:/^^i(±. 
Dielectric breakdown model ( (32) A. Erzan, L. Pietronero, A. Vespign 
ani. Rev. Mod. Phys. 67. 545(1995) (33) L Niemeyer. L. Pietronero, H. J. 
Wiesmann, Phys. Rev, Lett. 52. 1033 (1984) (34) R. Ugaj in, S. Hi rata, and 
Y. Kurok i . Phy s i ca A. 278. 3 1 2 (2000) ) ^ ^ ^ t iz ^ y) m ^ tl 

l^i. ^iX7Z^f^(OiEl5^^S ^^mL. t(D^=F}^. (ii.ia.ia) 
e S_h(cX;!j7->-K7^>i^-^;l^it<2i (i,, 12.13) ^^mL. ZH^n 

M{ti,i2,i3) = 0 (1) 

}^(Dm'^'e^<0 . To (0. 0. 0) (D^^^^tJi<0. T„., ItMik. 

*-r. T„ ^z^i^n^^f^.(DmiiL^ 1 1 mMM}^.x-(omiiL^ o 

^(«i,»2i«3) = 0 when (ii.ia.i'a) — * 00 (2) 
^(»i,»2,»3) = 1 when (ii, 12,13) G r„ (3) 

T'fe'l.o i:T';^fliC (l)^^if 

1 1 



-So U„ lz^tn^^'¥-}^(^^%:Nn tm<o 

$-r. U„ iz^tn^^A i2.n.. U.J itztzL. m= 1.2, 

• • • . N„ ) izML. ^omi^StJ^^ 

E^(a) = |fli(zi.„„t2.^,t3.m) - ir (4) 

Pm(«) 

10 X-^So 

Too = lim r„ (6) 

n-*oo 

•e*^-9o a = 1 ±|B^ Diffusion limited aggregat 

15 ion (3 J: ^ ll?f^^i5e<7)$Smci-SSct- 'S» ( (35) T. A. Wi tten, Jr. and L M. 
Sander.Phys. Rev. Lett. 47. 1400(1984) : Phys. Rev. B 27.5686(1983)) » 

^n^o OS 0 . ±iafi2fti^fi^> 1 ^ n ^ r , {^ib^l^T. a , ^ffl 
20 l^T-figg^^f ^'^^ r , + 1 ^ n ^ r 2 icjol^T a 2 r 2 + 1 ^ n 

■■ 7 V ^ ^;b{^^7E^J#-:?ii'8-cO ^ ^-'> 3 >^^T^o or, >a2 T 

^ ^ *#{-r2 =1 

0000. a, = 2. az = 0 ^^Si: r , ^r^^b $ Hi-Ziii^tc . 
25 -^l^T V S ^ U-v 3 y^'a-^fzo ^(Dp-^m^m 1 El> ^ 2 His J;Uf 
m 3 gltc.T>-ro tztz L^ m 1 m-eiir . = 3 0 0 0 . B 2 HT'tir , 



(5) 



= 5 0 0 0 . m 3 IHT'Ci r , = 7 0 0 0 <»: Lfco mim. ^2 Ulio J; 

izf^m i}mts fz 46 . i^m^ $ n /c ^iiij^ts^^ ^ «=> ^^m\^ 

\.^^o f&mmj^ (0 . 0. 0 ) 7^)^<i<^Sggi^ r <h L/ci: ^tlr CO 
^{3-^Sn'l»;?g:5;^<^|gj^N (r) tm< ZtlZ-t^^ ^(Dt^^ a 

N{r) = ar°' (7) 

lo67V(r) = Ioga+£>/logr (8) 
log-log7°n «v h $rtf^/ci: # {cill^Cimtili 7 7 ^ 9 

fi£SII®|-ef#'in/i^n^'n<^)it^(-MU> log-log7°a .y h $r 

^f -pfco % 4 ill*^'=>. r, = 3000. 5000> 7000 "eci. lo 
g(r ) *^/J^$ l^fli^-e<757 7 ^ ^;b{^7c;6nJl?D r = 2. 6. log(r) 
7!?^;^#i^Tl^'eii7 7 ^ ^^uiXTE^^MitJD f =2. ^ hf^-^tK.^ ^ :l 

(1) -e^a$n/-c:fbi^t«t7^ iS^;L/|fit#:±(c. §tHJ{±#^iBai 

Tp = (ti.p,t2,p,i3.p) e Tn (9) 
'k^A.^o fztzL. P = 1 . 2 . • • •-. n + 1 -e^^o 



1 3 



(10) 

P.9 



. when |rp - r,| = 1 
~ 1 0 otherwise 



^^J^e-'^/^ (12) 

{Sp) 

M = -47E(Sp> (13) 

" "T ^ p=l 

/cZ-cL. I^ftfii <Sp > li 



(Sp) = ^ E S.e-'^/^ (14) 



Sp = 1 or - 1 



1 4 



(15) 



n+l 

^MF = - ?l.«^P (17) 
- P=l 

10 

(self-consi stent) 7a'^5C$r#< t 

/xp = tanhC/^TTp) (18) 

1 

Rising = — rrE/^i (19) 

20 ^Siiltc. ^10. ^ 2 [ili^i; t/^ 3 gI^3/T^$n-Cl^-i>7b^^7 7 
^tz^ r, = 1 0 0 0 0 (7)mmi.i. a = 2 C7)m-C7)7 7 ^ 

I 5 



tLtzm^i^ (fractal-based complex) -!> <D?bi^^ 7 v ^ ;U 

5 m 2 ommmm 

10 10000. a. =2. 02=0 ^^mt. r . ^m<t^-^tzm^ 
8 mis^TJw, 9 sic/T^fo /-c/iL. me mr-tir , = 2 0 0 0 > m 7 

H-etir , = 4 0 0 0 . B 8 m-eiir , = 6 0 0 0 .^9 Hl-etir . 
== 8 0 0 0 i L/-Co mem. m 7 III. m 8 lllfcJ:l>'m9 lll<fc ^ 1 

figs ^«(D^¥T-ff^fi2$n'l>Ml^T'{i:^^*6^(-^^:*^*iit;A:i6. 

^;os^ (3 ^^m. ^ ti tz^mm^ ^fj:tzihi)^i.z-t^m\^^^mibibnSo 

( 2 ) ^ ^ ^ )vm^i^±(^MT-^. 

20 - ( 1 ) -c-^^$n/-c7HiAc:|^77 ^;Ht^i*^±{--*4^<^.fi^^^^ 

- rp = (t,.p,t2.p,t-3.p)€rn (20) 

i:^X^o tztzL^ p = 0 . 1 . 2 , • • • . nX$)So ^^}^r p 

25 

{cp,c;} = ^p., (21) 

16 



A. = -E<p.9^Jc, (22) 

. _ / 1 whenjrp-r,| = l 

5 ^P-' ~ \ d otherwise ^'^''^ 

10 tm<t. 

H\Tn) = Cmjm) (24) 

X^^o fzfzL. m = 0 . 1 . 2 . • • • . n-e*)^. 

i-r. n+ 1 fScoM^^&en. ^ ^^i^B^rB1ll*^'¥±5)-e 
15 = ^i-i (25) 
t-tSo fctzL^ 3 = 1. 2. • • •. ntLtzt^. 

uj=-^iOj (26) 

20 ^m^^. frLi^i^^fi: 

eo = 0 (27) 



Cm 



= ^E"i = Eni '''' 



to ■ , . . 

J=l J=l 



25 ^^j^-T'S, ^^-e. 



I 7 



trS)'l)„ ^.(D^m^fM. (the density of states) {± 



P(e) = 



n + 1 



(30) 



'V^^^tL^ -^(D^^ (the staircase function) 



A(£) = r dij p{v) 

J — OO 



— OO 



(31) 



^fYMi-^o ffi^tl/i staircase functionti. unfolding il^T^fP 
nm-t^o mmiCM ((36) (37)) (3 ^ J; -9 (3 . Ztih^oymnfM^m 

isson i)<7) 



(b?'^*)^ >?7;^-XJ^(^l§'a. GOE (Gaussian orthogonal ensemb 



Pp(s) = e 



(32) 



A3(n) = 



(33) 



1 8 



le) 



IT' 



PcoEis) = ye-'-V'. (34) 
tt' 5l 

Iog(27rn) + 7 - Y - 4 I + 0(n-») (35) 



zzx-mm^^Ttik^y^y^^ji^m^^i^it. n = i o o o oo^a 

0 0 1 mmtX'O). 15 0 1 ^mi-P-T'S-^i^^L'+'-HWfii^ ^) <i:{-> 

aa ) = (2. 0) (D7biAc^^7 7 ^ ^S';l'1t^t#:{-i3tt'SM^?i<iA^ft 
^/Tn-To ^1 0|2IT*C±P (s) ^.W>\ liHT'CiA, ^i+»^^NL/i, 
15 . r , = 1 0 0 0 OcJDit-a-. ^^iSli a = 2 £^#*i67 7 ^ ^ 1 [sI--eS> 
0. -y "7 ^ 9 )i}!K7it)^ 2 (Df ~2. 16) {::i£i^<7)-e. ^liol^^ 
m<i: Urtg-S^^o <l(^i:#. »T ?|l{4^ltiiPoisson ^^^^^^tc^*!: 
U-yXK^^^ -15. r . = 0 ©it^. ^jttia = 0 omU.y'y ^ ^ 
iip] — -e^O. 7 V ^ ^;b<X7n7!>^ 3 (Dr ~2. 9 1) t^iSi^o ^^^^ 

E5>^<^>*><?5i;^cC^Tl>^o B 1 OiaiJJ:t>'m 1 1 l§l7&>^»B^'i7&^'^J: J: 
r , *>'0*^^ 1 0 0 0 O'^ifiOLTtf < G0E5>^*^ 
<^Poisson 55•^^<tE^^:UTl^-l>o ^j^-^T. r, l:mE^7)fiI{c|5S-r 

25 ^-f ^:Lhti^X^ ho 



I 9 



m 1 CD mmmm ^ ik.it ^ 9 )icmMi!^(^Bf^i5^tmmx^ 

10 0. Z(Dm 3 (DmmBB.Xlt^ a. >a2 c7)it-a-$:#^> *#t-r 2 = 
100OO.a.=2.aa=0 %:^mt r , ^mt^-^tzm-^ 
(^ot^-r>' ^ ^ b-v 3 >$:^f -:'/io -e-£7)iStS^^m 1 2 m 1 3 I1I> 
mi 4 mtJcfcl/m 1 5 |l{::/T^•ro tztzL. m 1 2 m-eiir .=200 
0. 3E|-e{ir. = 4 0 0 0 . mi 4|l|-eC±r , = 6 0 0 0 . B 

15 1 5 STSir , = 8 0 0 0 <i: Lfz. ^ 1 2 ^ 1 3 0. ^ 1 4 Ulis 
J;t>'mi 5 121 J: 0. B 1 ^oHifeff^M <h |5]^{- > 

- 20 ^\^ib^Uibh>n^o 

( 2 ) mk'Jt)t ^ ;u^ijt#:±<7)m^ m 

Tp = (M,p. »2.p, t3.p) G Tn (36) 

25 /c/cfL. P = 1 . 2 , • • • . n + IX^S. ^J-f^.r , 



2 0 



(38) 



(37) 




exp(t^p,,) when |rp - r,| = 1 



(39) 



otherwise 



0 < ^p., < 2x 



(40) 



Clef; 0 7 >rAfd:{i+Sli|^ 0 p. , ^M^^:^1JUt> ^ . ^"^j^^—m-t^Jl^ 



-e ^ ^ o /i /i' L . m = 0 . 1 , 2 , • • • , n -€> o 



(41) 



(42) 



2 1 



1 " 



-S'^i (43) 



5 ^ffli^. m^^^^ii 



Co = 0 (44) 



^3=1 i=i 



10 '^^^-t'&o <I^T. 



(45) 



f^i = 77 (46) 



■^*>'i)o >^(Dt^^,^JK (the density of states) li 

15 J n+l 

-?-<7)iK55' (the staircase function) 

20 H^) = r p{n) (48) 

^tfM-t^o t# i^nfc staircase function^, unfolding t^^^^Yf 
$in-t4>o ^^>Cm (±12(36) (37)) zn^CDmtim 



2 2 



10 



15 



isson ^^<D h <D 

Pp(s) = e-* - (49) 



A3(n) = ^ (50) 



ihT'.fO. iSJ#T<^*?*^^^-<^ii'a> GUE (Gaussian unitary e 
nsemble) 



) 325^e-''''/'' (51) 



(52) 



20 i iI-e)|?|fT-r^7b^t^7 7 ^ :S^;btiit#:a. n= 1 0 0 0 0 (D/qgS 

Hg^iiicfc of#«^n/c ^>cD-e*^<z)-e, iioM^^jccin +1 = 100 

. 0 1 m(Dm^^BTb<^^o z(D^x^ m^^m^^ib 5 0 1 s@ 0 2 

0 0 1 mBtX(D^ 15 0 1 >'l^+'-®WfS<^ ^ <b(3, 

i^T<^M^*i{5^^lf«^ltmL/i:, m\ 6 11*5^:1/^ 1 7I1U (a. , 
25 a2 ) = (2. 0) cD^ >^*A?^ltT<^7b;^^;»i77 ^ ^;l-mit^?^{-*i 
tt'SM^m^iL^lt^/Ts-ro m 1 6 HT'tiP ( s ) ^ 1 7 H-etiA, 



2 3 



^If »^/Tn L/io r , = 1 0 0 0 0 (Dm^. ti^(±a = 2 (Dm^.y =7 
^ Jl^tm — r-^y '0 . ^ ^ }V<X7Z^< 2 (Df ~2. 16) (cifil^ 

son ^^(^ ^><^ <h ^cj: Tl^-So — 7^ ^ r . = 0 (Dif-^, ^t^C± a = 0 
5 ^ T'^ 0. 77 ^ ^;b<X7n;:>>* 3 (D,~2. 9 

^miiLmiii.tG\j E^^(Dh<D tfji'^x^.^So m \ eni^cfct/mi 7 

ll*>^BH<^*^?^j: J: ^ {3, r , 0 1 0 0 0 0 ^if;(jPLTfT< 

fi^m^i^t LT{±. r, = 5000. t z =10000 
a I >a2 ^MfzTW^ ^Ji (oi . a 2 ) {3^ L TfiKS<^)^fii^ 

i; >! ^ tr. Dielectric breakdown model i: Mi^ '7 ^ ^ ^ 
20 <*:(7)ff^^7^?i{cibH>T. a $r ^fb ^ Hi" ^ <!: . ff^^ ^ ti "7 7 ^ 

. 3 XCcl; 0 ff 'in-ri^^ 7 7 i7 ^;b<^5t^^ 1 8 Htc^-T (±15 
5ti^(34)) o mi 8EI*^'^^76>'l>cfc -9^. a©iiilD(-m>. Dr (±i^ 
^^LTtf<oa<0. 5-eDr>2. 7 n. — 7^-e> a > 1 
25 D f < 2 . 3 7:?-'f#'in'l>o 



= (t,.p,»2,p,«3j.) € r„ (53) 
60 fztzL. p = 0 , 1.2. • • • . n X-^^o ^^j^. 

^ = -D-^p.9SpS, (54) 



10 



P>9 



J ^ r 1 when|rp-r,| = l (55) 
I 0 otherwise 



;6>'@^yj:^T';b-t'*'l.„ 0 . hm(D^X:^ ii'>rB^mM. 

z=Y, ^^^^ 

20 n 

M = — yE(Sp) (57) 

' p=0 

/c/i'L. S3f#fil (Sp > li 

25 (Sp) = ^ E Spe-"^'' (58) 



2 5 



^-<':7 1- )im.r-^^Tb\ "tcommm m = |m| ^it^^-So 

Sp = 1 or - 1 (59) 

n 

^^MF = — S ''p'^P (6 1 ) 

p=0 



15 <i:MI«<b$n'l.o c:(Z)mi^^t$n/i/^^;^^-T>^3ci;'S5>B^Kil^^ 

( self-consi stent) :73 list ^ 

/ip = tanhCj^Aip) (62) 



10 



20 



1 ^ 



(63) 



^ 1 9 121(3. =0 iiP^L. a, $:E<b $ ^i-Z-dt-^O g ^fiSil: 
25 ^ffs-to ax =0<h(i. a = 0 (7)^**6 7 7 ^ ^ ;u <h |5]1=i(7)ti^{3 



2 6 



B2oii(c. a, =0. 2tm^L. a, ^m<t^ -^tzm^o^^^ 
mit%:^^-to a, =0. 2<hti. a = o. 2 (Dmm.y? ^ ^ )v tmw. 

mit^TTs^o a, =0. 4ct(i. a=0. 4 <Dm^y ^ 9 9 Jl^ tmW- 

^/T^-ro a 2 =2<h{i. a = 2 7 ^ ^;u^|WI1i<Z)1t^(ci5{:r 

^^^mit(Dm^X^^o ^ 2 3 11(3 > a , =1 ^EI^ a\ 

^}\ytmm(DmM\.Zis\.^^B^mit(Dm'^X:^^o B2 4121(3. a, 

0. 6<h(±. a = 0. 6 c7)m^7 7 ^ ^ ;b<h|s]1t©ltig(3iotj-^ gfl 
i^fkOit-^T-^ -So ^2 211. ^2 3llioJ;t/^2 4 H 5^ d; 

-5(z. -en-en. a 2 (3j;o. tife^sje(i*)'i>fiJS^j®$nTt^'i)„ 

20 (±Df<2. 3 ?SJg. ^/c r . + 1 ^ n ^ r 2 (?5J5g:g^fl. -r7^d:4^*> 
fi£Sil^S«T-{±Dr >2. 7^iS(7)^{^^'^/-c-r i: 7E^«.-7 7 i7 iJ' 
. ;HS^#:(ci5(t-S?t?e'l4+Ste^?Sjg(i$?M(-^JtP$n'S ^ c: 

m 5 (Dmmmm 

25 ( 1 ) 7 ^ ^;Hfii#(7)ff^/35c 

2 7 



StU ^m^i^t LXitv I = 5000. T 2 =1 0000 ^@^L. 
a, >a2 ^mtzi-m^ (a, . az ) (DlS.^^^-^. *t(3a, . 
az tLX. 0. 0. 2, 0. 4, 0. 6, 1, 2 ^ m^'^X li^^(Dm 

(2) Ttik^xy^ 9 9 Mn'^i^±(Dm^m 

m 2 OUSfeff^SOSt (20)~ (35) (c,TsL/ci)(^<h[5l1tn£;'a?i(Ccfc 0 . 

;i zxm^i- ^n^^y y 9 ^ji^m^MW^t. n = i o o o p (D^m 

11^(3 J; ^ ibtlfz <DX^ ^(DX ^ ^OMT^>{-{±n +1=10 0 
0 U@C0@Wt^M^^^fe-5.o CC7)cfa7:\ 5 0 1 # @ <]: 0 2 

0 0 1#@^T'<7). 15 0 l4^llJcM-r'i>i^^U4-'-SWfii^^)^{-. 
i^T(^M?m&^lt*^fhWL./-c„ ^2 5lltJctt>*m2 6 11(3 (a, , 
g2) = (x. 0).x = 0, 0. 2, 0. 4, 0. 6, 1. 2 t L 

fz t ^ (D:itiK'M(y "7 9 9 )um'^i^l^is^■}^m^mi^Lmti^^'s■t. m 2 
smxi'tp (s) m2 6 m-eciAa mfm^TFLtzo a , = 0 <^ 

t<Z (Df~2. 9 1 ) {3^at^©-e. 3^,(±M^ LTtg'Sli 

■tft. Poisson 5>.^-\<!:i£ Ttf< o L L ^i: . a, = 2 ^ T 
mMLXt. ^/fPoisson ^^'^'i^ «^ ^^il*'^ ti;*^ ^ < ^ T ^ „ 

0 2 7 121(3 (a,,a2) = (x.0.2).x=0. 2.0.4, 
0. 6. 1. 2 tLtzt^(D7E!k'-\Xyy 9 9J]^mM^i^isii^A, m 
l+M^/Ts1-o a , = 0 . 2 (7)lt^. tfit{ia = 0 . 2 7 i7 iJ' 
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Poisson 5>^^^ifi^H>T^f < o ^2811(3, (ai.a?) 
= (x. 0. 4).x = 0. 4. 0. 6. 1. 2 tLtzt^ (Djtik'^t 
77 ^ :J';l"Pjt#(3ioCt'l> Aa ^^it«^/X^■ro a, =0. 4 C0it#> 

tixn^. Poisson ii^^^t^j5:'^\.^X-n< (DUmBX^So 

^29111^^J;t/m30El(-. (a, . a z ) = (2. x) . x=0. 
0. 2. 0. 4. 0. 6. 1. 2 t Ltct ^ (DTt'XUy^ C7 ^ )l^m^ 
^^distt-Sfi^m^i^lt^^N-To B 2 9 ElT'fiP ( s ) m 3 0 H 
T'tiAa ^IfM^/X^ L/co a 2 =0O)m-^^t. m2 bmisJ:Xfm2 6 
m<^ai = 2 tm — X&^o az = 2 cZJit-^. Itiit {± a = 2 7 
7 ^ ^ fVmMi^^tm — X^^ ^ y ^ ^ ^ )U<!K7t^^ 2 (Df ~2. 16) 

^ffi^i+tiPoisson ^^O)^ ti^^ ^hMtiX^ ^ . GOE^^cD^H^ . 

^31llI{-> (ai , a2 ) = x) . x=0. 0. 2. 0. 

4. 0. 6. 1 ^ #<7):?Hi^«7 7 ^ i5';Htit#:(ciJt:r'g. A3 ^ 

ftM^/TN-To ^ 3 2 EKc, ( a , .■ a z ) = ( 0 . 6 . x ) > x = 0 , 
0. 2. 0. 4..0. 6 .h L^c i: § c7)TEi^^;*^7 ^ ^ ^ ;b^it^2^{3jott 
'I) A 3 ^l+m^/Tv-f-o a 2 (Dm<P t t tlz.m'fmiiLmtil'tPoisson ^ 

^(D^tit^ibmnx'ij^ . G 0E^^(D'tn^t}Q:'D'i^xn< = 

^^'iffl-f-i) ( (38) M. V. Berry and M. Robnik, J. Phys. A (Math. Gen. ) 17. 2 
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413. (1984)) o ^-r. P=l-P tLtzt^. 

P.is.p) = P^e-erf(^) + (zpP + ^) e— '^'^'^^ (64) 

5 ^mX-t^o tzfzL. 

eTf{x) = Hdr e-^"*- (65) 

VTT Jx 

-^m^^tzo ZCDm^Pz (s. p) it^ o = 1 (D^Poisson ^^<^P 

10 (s) t—mL^ p = 0 (DmcoE^^cDP (s) t—^-t^o ^t. 

1^r-<Dm^m{iLms\-%:\^1^-t^^tt^X'^^o Be^^y-Robnik/^• 

tit^ m.iMBfm^'i^^'cmi^ntcp i s) ±t^p 2 (s. 
p) x'mmuiSiULtzm'^(^ p<^mr'$>^o m-^^&U(o^mx p it. 

^3 3I1{3. ^;Hi?^#{-i5tt'S»Berry-Robnik/'?7^ 
-:5^ /o ^^/T^t■o (a, . ) = (2. x) iiti. a. =2^@^L 
T a 2 ^lilitcl)^-:? T^^I:$-^i-/ii#'a■^^Be^^y-Robnik/^°7 trfe 
-20 0. (a, . a2 ) = (x. 0) tit. az =0^@mLTa. 

$ft(3|>[-5T^'ft:$-ii-/-cit-a-i^Berry-Robnik/N°7 y -^-e^-So ^3 3 
. lEI 0^ tJ?^ t'j: cfc -9 {- . (a, . a 2 ) $:BfT^(7)fii(-i9::£-f"'?» ^ <li "^^ 

25 ^ 6 (prnmrnm 

( 1 ) 7 ^ ^ )vm^MW(Dm^ 

3 0 
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^tK l^^^i^t LTtir . = 500 0 . r z =10000 ^S^L. 
a, >a2 {ax , at) (7)ffi^'^*D-lJ:> #{Za, . 

az iLT, 0. 0. 2. 0. 4. 0. 6, 1. 2 ^ffl T j55cS<^if 

( 1 ) n/-cMt^-7 -7 ^ ^ )vmT^w±.^z.m^^.^%^'t 

«*p = (tij„t2j„l3j») € Tn (66) 

^m^^o tztzL. p = 0, 1, 2. • • nX^^^o 

= ^^^^ 

H = t E ^.-.i^V^i.' + ^ ? (68) 



20 A p. , <>: LT 



M ^ 0 



when |rp — r,| = 1 



^'•« ~ i 0 otherwise ^^^^ 
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3 A: = tEMi..> + ^/2i:(«.-l) (70) 



(i..> = ^Lci> + ^t,c,> (71) 

10 i.'> = 4''^>-^/tC;> (72) 

A> = Cci>-c,>ct, (74) 



(A; B) = - dT{TrA{T)B)e''^* (75) 



20 



25 



G,>(ta;H) = (c,>;c}^) (76) 



^i(r) = I^,i] (77) 



3 2 



20 



i^n{cjy,cl) = 1 + i^>^pj{^y,tl} + ^{dj,.,cjy,c]^) (78) 



Tbm^n^o Grosl^m^^l^Ay<Di&U^mA-t ^ ((35)C. Cros.P 

5 hys.Rev. 850.7295(1994)) » ^)L. pif-T b t< j ^ b (DMiSim-^ ^ 

{^y^ cj^> '^L) (79) 

10 ifi{iJ(<Z)^> i:. J^Tco§g#,iC^^^f#^>n'S»„ 



(,a;„ - <^r^^)G,> = 1 + ^{dj.-acjy Bl) (80) 



15 r,>=X:^pJ<^i'.' (81) 



ICJ, 



.At \ (82) 

P 



25 (jVj.-c,>; cj.,) -» -iG,.-Ak-oCjy, c]-,) (83) 

(4.,c,,,; cj. J iG^Ak^o^iy a]..) (84) 
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(ia,„-<'r,g«^ = l + j3--^ig?L_G^ (85) 

5 

10 Dj{uj) = -lmGj{uj + 

^H = -;7^I:AH (88) 

5 = 0. 0 0 0 1 d <i: (C-r-So 

5000. z z =10 0 00 ^;»jSimS^lt»t-'l>o ^ 3 4 

^3 5|gii5ci;t/m3 6lll(c, (a,,a2) = (x,0).x = 
20 0, 0. 2. 0. 4. 0. 6. 1, 2 tLtzt^ (DTt ikt^y ^ ^ ^Jl^ 

7 ^ ;U K(7)m^m ( 1 0 0 0 1 {icT)^^) (7)4;^ 
H^JS^/T^-To ^-3 4 Iil-??{±U= 6 ^3 5 lllT'{iU= 7 ^ 3 

6 liI-e{iU= 8^fflt\/Co a. = 0 Oit^. ti^ttia = 0 7 
^7 yuiiln] — T-^ 0 . 9 9 fV<X7Z^n (Df ~2. 9 1) (Ci£l^„ 

25 ^ 3 4 !2I-e(±^r(7) a , (Ci^t^-r. a> = 0 -ecT)^^!!^]^ D - ( 0 ) t^^'W 
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(86) 
^(o+ i <5 <i: 

(87) 



D (0) tim'PLXn^. le^#^*^<^i£-:?'l^T^f < o B.3 5HT'(±a, 
< 1 (zibH>-C. aj= 0 -e(7)^;^limjgD (0) W PS -p T . Z(Dm 
?mt±^Mtge-*)'S„ L*^L. a, = 2<!:?^j:'S<h. ^3:t^t'D (0) 

5 D (0) (Dm^Tb^B^-oX. mm^U^y hfe^:6>*^ U-So 

ma 7I1> mZ 8llIi3=kt/B3 911(3, (a,.a2) = (x. 0. 
2). x = 0. 2, 0. 4. 0. 6. I, 2 tLfzt ^<7)tb^^;^7 7 

^ 5';Hi^^(cio^t'i>/^-7 7 ;u K(^m?^> ( i 0 0 0 i mo)mT-) 

(D^tmmm^^-to i iiiT'(iu= e m 3 8 ii-t?i±u= 7 

10 m 3 9 lElT^iiU = 8 ^ffltVc. a , = 0 . 2 ©it-a-. ^jtCia = 0 . 

. €0 = 0 x(D^mmmD (0) >6^'WKT'feoT, c<7)m^^.{i^ji+g(c 

^-So a, /6nt5!jD LT^f < D (0) *^M^>LT^f#> 

^<i:i£-s>'l>Ttf < o m3 8ll-e{±a. < 1 (^iJlNT. a> = 0 "e .11 
15 0J^D (0) ;6>*WRg-e* o d (Z)m?^^. Ci^S+i ^ » L L , 
a, = 2^7^^: ^3<!:^^D (0) 7!)^'?^^ L . =e b mmi^^ttm 
ZSo H 3 9 mxi^t^XO) a I X'Ey h BBi^ t LXU^n^ t 

20 in L T t> ^ <€> o 

^4 om. m4 in is J; t/m 42|2I(c. (a,,a2) = (x. 0. 
4 ) > X = 0 . 4 . 0 . 6 , 1 . 2 tLtz t ^ (DTtMty? ^ ^ )Vm 

mwi^isi^ ^^^-y 7 ;u K<7)«^^. ( 1 0 0 0 1 m(DmT-) o)'^m 
mm^frsiTo mA omxuu = % mA iiiTtiu = 7^. mi i 

25 |IlTCiU= 8 ^ffli^fco a, =0. 4 (Dlf'^. ^=t?tti a = 0 . 4 
. ■ i.ifi7 7 ^ ^ iX^hn — X^^o 1^4 0 |gIt:(±^T(7) a , (ZjbH^T, a» = 



0 x'CD'^xmmmD (0) t^^mv^^x^ zcom'f^.i.t^mmi^^^o 
a, tmij\iLm< izm^^.. D (o) t}m'pLxn^. mmi^^tiE 
o'i>Ttf<o imxitai (omijuizi^i.^^ D (0) (Dm^:d<mz 

m i sm. w A 4 misj:zfm 4 5 miz C a , . a 2 ) = ( 2 , x ) > 

x=0. 0. 2. 0. 4. 0. 6, 1. 2 tLfzt^<D7t.ikUy^ 9 

9 jvmMWiz:^^^ s^^-y y -< k©«?^s ( 1 0 0 0 1 {wm.^) 

(n>\immi^^^^ir . MA 3lll-e(iu= 6 ^4 Amxitv= 7 
04 5 mx'.i\J= 8 ^fflt^/io a 2 = 2 tt^tia = 2 cDm^^ 

7 ^ ^ ^^^b^lsl — T^S) «9 . -7 7 ^ 9 )ly<X7Lt^ 2 ( D f ~ 2 . 1 6 ) (w 
ifil^o 0 4 3 liI-e(i^Tt7)a 2 {ziii^T. w = 0 TcD^^J^^mj^ D (0) 
t^^^^x^^x. z(Dm^^.i>t^m^Uiz$3^o or 2 *>'ii;(;D Lr^T< 

D (0) ;6^M^>LT^T§> ^fe^^*-^ <!:: T^f < o B 4 4 HI 

o^iej^i*. -:>^^i,tm'pm(D^mi^^it^ at (Dm^\.z^^^mi]w\.x 

lJULX\,^^^^ioX^^o 

0 4 6 EI. m 4 7 ll*J<J: t>'0 4 8 111(3 ( a , , a 2 ) = ( 1 , x ) . 
x=0. 0. 2, 0. 4. 0. 6. \ t Ltzt ^ (DTtM^y "7 9 9 )U 

m^i^iz^ii ^/^—y y ^ ;i/ h'com'f^. ( i 0 0 0 i m<Dm=p) 
mmm^TT.^o 0 4 6 mxi.t\j= e 04 7 i2iT{±u= 7^.04 

8 lllT{iU= 8 ^ffl^.>/-Co a 2 = 1 a)J#B-. ti^tia = 1 omUy "7 

9 9 )\y tm — X^^o 0 4 6 |lT'(i^T(7) a 2 {ZiJl^T. aj= 0 T(7) 



7|ElT-(±a2 c^ii;!JD(c#^'^> D (0) (Dm^t^i^Z^X. ^Mfi^T^jr^ 

^4 9 B 5 0 m^^i: t/m 5 1111(3 (a,, aa ) = (0. 6. 
X ) , X = 0 , 0 . 2 . 0 . 4 . 0 . 6 <!: L i § (D^ltik'^t 7^9^ 
)]ymMi^l^^i^ s^^ — y y ^ )V (DM^^^A l 0 0 0 imo^M^) (D 
10 '-ItPMrnm^^^-to B 4 9 |l-eiiU= 6 m 5 0 Ei-e(iU= 7 m 
5 1 m-etiU = 8 ^ffll^/-c„ a 2 = 0 . 6 (^lt^> Itittia = 0 . 6. 

(Dm^yy ^ 9 )i^tm—x$>^o ^49 niiJiit/m 5 0 mxit^xcD 

a 2 (Z^Dt>T. aj= 0 X(D^tmm!^Y) (0) ^-'WPS-^^oT. iC7)« 
^^.Ci^il+K-^^o a 2 mni]nLX^7< izm^. D (O) 
15 r^f#. ,^^#^^<i:igo*t>TtT< „ ^5 1 |glT'ti^T(7)a 2 T'^r-y b 

a 2 (DmMi^i^^^i^MLX\.^S<D^^^^>^o K4-'-f >y y 

J^JK^^^cfc 0 . (a, . a2 ) ^Efk^-t^r-S t <!:-e. ^Illg7{)^«^ 
20 Ti|iiji:i>tSM«?^>^lliai-'S .1 <i:;6^'-et ^ C i: t^^t^-^tz, 

:7 i5^;U(^5c<!: LTD r < 2 . 3 fiS. S /"cCi^ 

m':^<^m(Dmmt^'^n^x^So 
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c <h ^W'^t-t ^ni^(Dm^ 1 1 ismc7)7 7 ^ ^ )vmmi^(Dmf^J5 
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^c^^ h^S-^^#tej^^*)P¥.30 ^m^^o m^Y^v VP^(Dm 

^mmi-fm's.^m^\}.ff tm<zt\z.-t^t. z.(D=^vvimw 

ttf^i^^ Ueff -^t ^^;l'Sii:T'^'y F fe^^^J®]-t ^ 3 i: ;6^T*§ 
25 :hZt\.zfi^. gE^^:a^LTl^^i: -^t;:, m^^mi- J; ^ TU of f > 
t ^rH^LT^'y ^-/^/^*-Fte^$:^J®■r'l>^^;6^T*§. M^^M 



2 



wo 02/17410 ^ PCT/JPOl/07248 

m^j.zjitim'ssmx-^^ (±i23ts^(5)(6)(ii)(i4)) o 

~l5r\ A = Ueff -Toff =Uefr - 2D t(D^^M.X^^t. 
5 it. '^TL'^'tM^^izmt^-^^ H t(DX^ ^7 y ^ 9 Jly^'^i^'kU 

^^mi^tu^t^tsi^nx^tzo zo):^]aitmm^'it^ t'ji^m^i.z. 



3 



wo 02/17410 ^ J ' s PCT/JPOl/07248 

^ iNpgS:# It ^ ® * ^ X T* ^ „ 

z(Dmni3m'Sk\^^^ t-t^^(Dmm\.u M-m^^-y ^ ^ )v^^m 

15 

^{3<J;0. 7-7i7^;b<X7C*^Sl>{3M''<i:'i>^iif<^^^;6^*^D0'^o/c 

^!k^(o^n6^ti yy^9 jmmw^m^t^z t t^x^^ z 1 
25 t^^fz. -€-LT. zn<^(ov V ^ ^ )\yW^w\z^\'^xht. m%^^w^ 



4 



wo 02/17410 ~ J ^ ^ PCT/JP01/07248 

5 -e$)^o 

20 M^i^3i^^,^T. ^:S^r?f^^L/c^^J*^^>m 1 1 c[)7 7 

Mii^hm 2 <^^^ij* T^i^ 1 <^7 V ^ ^;b<^^7Cck OfSi^^ 2 <Z) 7 7 ^ 

25 ^<^^B^^3isl^rl±. % 1 1^7 7 ^ i5^;i/{^^7c>6M# t>ti'l) cfc -9 ^.i:^^:^ 



5 



wo 02/17410 ^ ^1 ; PCT/JPOl/07248 

mw\zi:^7y'fi^mmomx^\nmir^^t\.z^ ^9^ M^^um^x 
10 wut^^tt^x^^. mmmz\.u -7^7 ^^,)\ym^w^mf^i-^m 
m(Dmmt^wtLxn!k^(Dm^^^ir^o 
yy^^ i>z ^\.^xmmt^ ^mmn^^ o %w^i^ (d mm 

^m^\znoti}£(Du^f^<h\,t. um\z[t^ mKo-yy y ^ )v<^K7i^ 

15 Df,. ^2 ©77 ^;b^5^^Df2^ Lfc^ D,,> 2 . 1 ip-o 
Df2<2. ^ tL^ mMm\z\.t2 . 7 < D,,^ 3 :6v^l-^D,2< 2 . 
3 . ck «9^ff?i{cii 2. 9^Df,^3 7&^-:?l^D,2<2. 3<i:-r'i>o 
c-e. Df ,(D±li-efe^ 3 1± 3<5(:7u^rHl(D(^^7c(::^j^Jl-'l. *><^-e^o 

20 

t\ nm(Di$imz^\.^x[t. m^^twxM^'ii om-^iz^t^ 
25 mih^m.^'fe'm'^z.hii^x^^. 



6 



wo 02/17410 ' ^-'^ PCT/JPOl/07248 

10 mm(Dmmtiim 

n^mft;^(DifN (r) iog-iog7*o h ^/T^-Tffl&^il. :^ 5 0 
li. i:(^)^0^®lll©|life?^Mi::J:^:fE:!^^^77^iS^;UiPji^*:(3ibS:f 

ffllMS. %im\t^ z(nm'^(r)%lomMn%.\z^\^^x'y^:^v-'^ 



7 



wo 02/17410 , ^^ : >^ PCT/JPOl/07248 

mm. m\ 4iiii±. z<Dmn(Dmz(o%mi^m\.z^\,^xiy^ 
By\z^v)^i^iixfz-^'X^'7y^9}vmm.w^7rs-tm%m. mi s^i 

ntz-^'X^-y y ^ ^ )\^m^MW^^s-t^m.m. m \ 'omit, ^(omno 
m 3 <D%mmm\z^^:^x'^'7v^9)\^m'M.w\.z^[^^m.i'm^m%[ 
a^^-rfflsnni. Bi 7ii(±. z(Dm^n(omz<o%mi\m\.z^:^i[tx 
^ ^ )m'^mz^\.if:^m.=^m^Wt%\m^^.-t^um. m\%m 

15 ii> M-^y y 9 ^ )Vm^MWl.z^\.^^a tv y ^ i> )Vd^7tl>t tom^ 
- ^r^vtfflSaiil. -^-l-9»*. ^(^^BJ©^ 4 <^)|ISfe?^M{i:cl:-^?E-^:tt 

-y y 9 ^ ji'M'^mzisiif :^^^m\t^7rs-r^mm. %i o0ti> 

^ ® ^ 4 <7) %imm. \z^^1CiX^Vy 0 9 is It ^ g ^ii 

O ^ 0 B 4 (Z) ^Sfe?^ M {3 J; ^ 7 V ^ iJ' iJ 'S S H 

i^t^7v^^;i/«3ti*{::i3t:t^iilfiS{b^/TN-tlBS^ils ^2 4 Ulli. 
c:(D^B^(D||4 J:^7E^i|:J^7 7 ^ 3^;u^itl*(3io ct ^ @ 

25 ^SS^b^^N-riBgfe^il. %Z 5 0ti. ^<^^B^©m5 0M*fe?^m(-<i:'i> 
TSi^*^ 7 7 ^ ^ \z iJ It ^ »?!ifi[^ti-M ^ /T^•t iBS^0 . m 2 

8 



wo 02/17410 ^'-j ^ J PCT/JPOl/07248 

5 <DmMmm\zx^nik^yv^^)vm'AW\z^^iJ^m^m&.m%[m. 
^TT^-t'^mm. ^3 3ii{i. z(Dmn<DW.^(Dm.m^miz^^i(\^>x'^ 

77:?^ t j- ^ Berry-Robn i k/N° 7 ^ - iO ^ ^ ffl&^l^ . 

B3 4^ti. ^®^H^<Z)m6<Z)||j6fe?f^^{3,J;^7E^^^77^^5^;i.;P?^ 

- z.-<omn(^%-%<D%mmm^\z^':h-^^^^ ^ ^^/^^^jg^d-is-it-^a. 

7 7 iJ' 13 io Cj- -i, i i ^ ^ 

-TM^. B3 g^li. ilO^0a0^6.(D^»^{c:J;^?t:5ilC)|^7 7 
^ ^ is tj- ^ :^ ^ t^^mj^ i: <^ ^ ^N-riBS^gl . 

25 B4 0Blti. 30^B^(D06(^^Mm{i:cfc'i>7Sj;(«77i:7^;i/il^i 



9 



wo 02/17410 ^ "^v PCT/JPOl/07248 

^ OD^H^ (Z) H 6 OHJfeJf^M J: ^ ?b j/Ct^ 7 V ^ ^ cj- ^ Ji 

W 6 omt^J^M iz^^ 7 7 ^ ^ \zis[f^JL^)i:if^-t 

(Di^j^^^-riBgiiiiis omit. zo:>mm(D^Q omMBMizj;:^ 

T^ik^yy^ j'jvmitmzisi.i^jL^jv^-t^m^&tom^^^ 
tmmm. WB imit. zo)mn(Dm&(Dmmmizj::^-:^!kV(y7 
20 ^ ^))ymitmzisi.f^jL^)i=^'-tw^&t(Dmm^7s<tmWimr* 

^ ^ njfe-r i6 (D 0 

1 0 



wo 02/17410 



i ) 



PCT/JPOl/07248 



5 ( 1 ) rS^«7 7 ^ i5^;Hi^#(7)ffM 

Dielectric breakdown model ( (32)A. Erzan, L. Pietronera,A. Vespign 
ani. Rev. Mod. Phys. 67, 545(1995) (33) L Niemeyer, L. Pietronero. H. J. 
Wiesmann, Phys. Rev. Lett. 52, 1033 (1984) (34) R. Ugaj in, S. Hi rata, and 
10 Y. Kur ok i . Phys i ca A, 278, 3 1 2 (2000) ) ^ ^ M $ -ti: -i) ^ i: ck 0 1# ^ tl 

Hi^^^rBl(^)iE^t&^ S$:^«L. ^(Jy^^i^ (iwia.is) 
e S±(i:7.*7~^°x>vi';i-ii^ (ii.iz.ia) iti^m 

15 A^(ii,i2,i3) = 0 (1) 

4>-(^.t-'p:^ z Myii>-^m-t-^mm^-n .(lSi^-7ct&-^±<0^^ 

j^O^^-efeO. To « (0, 0. 0) <^)^*>^/j:0. T„+, ItMik. 

20 ^-r. T„ \z^tn^^^(Dm^^ i i: M^mj^r^om^^ o 



^(«i,»2,»3) = 0 when (11,12,13) —* oo 
^(«i,i2,»3) = 1 when (»i,t2,t3) 6 r„ 



(2) 



(3) 



1 1 



wo 02/17410 ■ ^ - PCT/JPOl/07248 

U„ iz^ttl^^^ U.J (tzfzL^ m= 1 . 2 . 

• • • . N„ ) (z^L. ^omw?tJt^ 

^m(a) = (#*l,m,22.m,a3,m) - Ij" (4) 

5 t-^mt^o U„ (Z)S>^;^. (ii.™, i2.m. 13. J ^^^^tftl'SSI^ti. ^ 



10 X-^^o 

'e*^-9o a = 1 <7)^-a-> ±iBi: Diffusion limited aggregat 

15 ion t;:<i:'l>ll?^^^(7)$gMli-ifc-t'i> ((35)T.A.Witten. Jr.and L.M. 
- - Sander,-Phys. Rev.- Le4;tr-47, 1400 (1984) ; Phys.liev.-B -27, 5686(1983) ) , 

20 l^T^S^^fl^^ r, H- 1 ^n^ r 2 {i:i^l^Ta 2 +l^ n 

!i^miiif^ti6i>(D^7t!k^yyC^^)mmi^tW. ^izzz =1 

0000. a, = 2. 02 =0$:^Mi:L. r, $r^{l:$ 

ns^i^^N-to tc/£L. mimxiizx = 3 0 0 0 . f^zmxitz I. 



1 2 



wo 02/17410 J -i^ ^ j PCT/JPOl/07248 

= 5 0 0 0 .^3 ll-rtir , = 7 0 0 0 «i: L/c„ 0 1 HI. B 2 0*>cfc 

mi^^tn^m^j^<D^^N (r) ^^tc-t'S„ a 

Nir) = ar^^ (7) 

log (r) = log a + Z)/ log r (8) 

15 I0g-l0g7^a.y h ^tf ^ tl-iilS{-^tl{f7 7 ^ ^ 

^f o/Co ^ 4 0:6^^. r, = 3000. 5000. 7000 Tti. lo 
g(r) :6VJn$ i,^ 0)77 ^^;U<^7C 36^5 {^D, =2.6. log(r) 
20 ilf^^l^m^XI>t77^ 9)ld^7ttU^i^Df =2. 0 ttii'^X\,^^:i 

(2) i^ik^y 7 ^ ^ )ummi^x(D^m^mt^^ 

(1) T'^«$n/c7E^t^77i7 5';u«?t#±{i:. 3^«#:>g:|3^ 

25 Tp = (ti.p, i2.p, 13^,) e Tn (9) 

^^^^o fztzb. p = 1 , 2 , • • • . n+ 1 X^^o 

1 3 



wo 02/17410 . \ I PCT/JP()l/07248 

^ = -E^,s,.s, (10) 

_ _ J 1 when |rp - r,| = 1 
•^P**" \ 0 otherwise (H) 

^^g^j^jt^f ;i^T**^o 0*0. ^75^-9-^ hri<^<?^-^;^ tr>rBi*ss 

{S,} 

15 t^. uwLm^\t7.\^y(Dmf^^nh\^x\>xyo^^\z%m^nh, 



1 n+l 

M = -^:rE{Sp) (13) 



20 



fcff W^'M. <Sp > 



^ ^ -V- (14) 



Sp = lor-l (15) 



1 4 



wo 02/17410 J J ^ PCT/JPOl/07248 

(D~i^m(D^ib^^v)^i^^, ^r. ::(D-( i^yc^' ' ^r)\yl.z.^i^m75:U 



10 



9 



(16) 



n+l 

i?MP = -X^Fp^^p (17) 
p=l 



(self-consistent) :^^^^#< t 

fjip = ia.Tih{^j,) (18) 

1 ** 

Mising = r-rrE^i (19) 

ttz^ z I = 1 0 0 0 Oom^it. a = l(h^.-01'7 0 ^ 



1 5 



wo 02/17410 s . PCT/JPOl/07248 

' ; ) 

tLfzWMW (fractal -based coinplex)T-*)'i> z:©:fbikib^77 ^ 

5 m 2 (ommmm 

( 1 ) ^ik^yy ^ ^ jimmwm}^ 

10 10000^a,=2.a2 =0'l:ft®^L. t. ^^{b$ -^^:yiiiB• 
8 0i3J:t;^9^t^^1-o /cffU. l^egl.'etiT, = 2 0 0 0 .^7 
m-eCi r, = 4000^B8 Ullfli r, = 6000.^9 r , 

= B 0 0 0 tLtz. m^m. mim. msm^^xfrn^m^^. m\ 
i>-mmT^Mf$(.^-nfz'^. "^(D-^Mmmjiizy y ^jw^Tiom^mti^ 

(2) itik^y 7 ^ ^ )vmMi^±<Dm=!'^ 

^mt^o T„ (D^r^^^h^^^ 

»'p = («i.P,«2j„t3.p)6!r„ (20) 
^^A.6o fztzL^ p = 0.1.2.---, nT*^^„ r p 

25 % 

i^^cD^S^,, (21) 

1 6 



WO02/1741» ^—'^ ^ .J PCT/JP(H/(»7248 

•^»==-Z)V9^J^ (22) 
p.? 

f^M^tl^o ZZX\ h 7- t p. , ^LTli 



P.9 I 0 



, . when |rp - r,| = 1 
^"•^ 1 0 otherwise ^^^^ 



10 tm<t. 

^|m) = £,„|m) (24) 
•e^-So fc/f m= 0 , 1 , 2 , • • • , n t?^'&o 

15 Wj = €j— (25) 
tt^o-tz.td.L.^ j.= l., . 2 , -V, ni:-U/j:.^ 

1 " 

^=-£**'i (26) 

20 ^ffii^. frLt^^fi 

eo = 0 (27) 

m m 



= ^E-i = E% ^^^^ 



25 ^^^t^o ZZX^ 



I -7 



wo 02/17410 



(jJi 



) 



PCT/JPOl/07248 

(29) 



■^T^^o ^.(O'^B^^ (the density of states) (i 



5 



n + 1 



(30) 



T^g^tlx (the staircase function) 



X(e) = r dn p{ri) 

J — oo 



(31) 



10 



f#t> 4a staircase functionli^ unfolding iH^^o^fF 
15 H-^-r-S, ^^SCM ((36)(37)) ^ n btDgcfj-fi^ffl 

20 oTia^.^.c7)ii^, ^isw^reifBiPi^^p (s) tAz sfcitmapo 

isson i^'^(0tO 



ttiV)^ GOE (Gaussian orthogonal ensemb 



Pp(s) = e 



(32) 



A3(n) .= 



(33) 



25 



wo 02/17410 .'"s^ . >j PCT/JPOl/07248 

le) ^^^5 

PaoEis) = ye— (34) 

5 ^3(n) = ^ 

ii^-^j^tfr-r'S7E^«7 7^'^;i<'^j^#li. n= 1 0 0 0 0 
^W^'i^ ^n^tif^^O-^^^O)-^^ Z(D&^'^\z\,tn+ 1 = 10 0 
10 0 1 ji©SWt^^*^^^-So ^iS«M:6>b5 0 l#gJ;«9 2 

0 0 1 5 0 1 t^M^-Mt-'g)JL^;^4^-@W^i^^)^^-^ 

J^(T®*?2ife^M$rtf-mL/J:„ ^1 O0*5J:t>'mi 1^(3 (a, , 

as ) = (2.0) <oi[^!k^-7^^ 9)m^MW^zis^i^mi-m&.wm 

tfrs-f. ^1 O0-t?liP (s) HI ll^-etiAj IfcfM^^N t/Co 
15 r . = 1 0 0 0 0 (D!^^^ ^?tt±a = 2 ^7 5^ ;P h |fI-T*$) 

*9 > 7-7-^ :5^./U^-7g:612 .(-D-f-r^-2., 1- 64 t;:-jiUv«>-:e>--^-ltnra:^ 

mi:LT|g^|?do il^it. *?mfi:i^tf-«Poisson 
nc^Tlv^, — r, =0CDJi'^. M?il±a = 0omiiE77^:5^;U 
i:lnl--efe9. 7 7i7^;u<^5t)5^3 (Dt ~2. 9 1) ^i:Jel^„ t^^^ 
20 C©m^^li«?*;rx^><b Lrti<5»^l^, MTl'Kfi^Wti G 0- 

E^^©^)(D<i:J^j:^Tl^-So HI OiliJctt/Hl imti'^^nhit^fi.^ 
•9(3, r , A^0;6>t> 1 0 0 0 0 '^iiAD LTIt < {-^^l^. GOE^^*^ 
t>Poisson ^^fS^i^fkLTl/^'So ^i!^oT. r, Srm^OfglJiig^-r 

25 j^-r^C ii^^^T^^o 



^2 5 

log(27rn) + 7 - — ~ - 



+ 0(n-^) (35) 



1 9 



i 

i 

t 

i 

I 



wo 02/17410 ^ ^ PCT/JPOl/07248 

(1) ?E^^7 7^^;Hij§#<^?^^ 

10 9^ Z.(DmZ<D%m'^MrHi. a^ >a2 (O^-^^^X.^ mZ-z t = 
10000. a, =2. az = 0 ^^^i^ r , ^mt^-^tzm^ 
l::o^,^T^/ ^ ^ b-v' 3 >^^f o/co 1 2 ^ 1 3 0. 

^1 4 0iDi:t;^l bmi^TT^to tztzL. Wl 2ilT't±r. = 2 0 0 
0.^13 ^-eiir , = 4 0 0 0 .^14 , = 6 0 0 0 . B 

15 1 5 El-etir , = 8 0 0 0 ^ Ltz. 0 1 2 0. H 1 3 0. ^ 1 4 mis 

<fc .mm 1- 5 -0-<t- 0 ■ m- 1- o mMmm-t mm-iz-.-m^-(DMm iz^^i^ 

20 m\^t^m^i^n^o 

(2) T^ik^y y ^ ^ )mmw±(Dm^^ 

( 1 ) -e^m^titzif^ikvty y ^ ^ )mM^±iz.-^^(Dmi'^^ 

^mt^o T„ <o^x;ii)S^T^ 

Tp = («i.p, »2.p, «3j,) G 2"« (36) 
25 ^%^'l>o fc/£L. p = 1 , 2 . • • • . n + 1 ■efe'So l^^j^r p 

2 0 



wo (12/17410 J PCT/JPOl/07248 



{S>4}=^p.9 (37) 



5 



_ / exp(i^p,,) when |rp - r,| = 1 

I 0 ' otherwise (39) 



10 ^mmt^. tztzL. Op., =-0,. p li 

0 < < 2v (40) 

■^^I'") = CmM (41) 

T^^o /c^c m= 0 , 1 . 2 . • • • , nXh^. 

= - (42) 



2 1 



wo 02/17410 . -J J PCT/JP«l/07248 

tt^o tzfzL. j = 1 . 2 , • • • , ntLtzt^. 

1 A 



15 



= (43) 



n . , 



5 frU^^ii^ 



£0 = 0 (44) 



1 



10 ^W.W-t^o ii^-e. 

= 7=r (46) 



T^-So ^<^>t^0^JK (the density of states) {± 



I n+l 

/R=.^X«('.-^«.) (47) 



T*^»$n> ^(^^^ (the staircase function) 
20 K^)^ f drip{Ti) (48) 

J— CO 

^^Mt^o tf^ti/s staircase functionti. unfolding il^o^f^ 
^: ffl l^ 'I) z: h I- J: 9 . L T t>cM^^Jg*^-^ I- ^j: ^ J; liE^ $ ti 

25 . mi&mm^mmm^^F (s) (j'w vi:p(-ij'<z)A3 i^t^*^ 

nnir^o (±iH(36)(37)) lc^^J;oti:. ^n^(^>^|i-S 



2 2 



wo 02/17410 f J ^ PCT/JPOl/07248 

^m^^om^. mmmmmm^^p (s) ^a3M+«i±po 

isson ^^(Dhco 

Pp(s) = e- (49) 



10 



15 



A3(n) = ^ (50) 



ttl^^ BMT(Dm.^i3:t^^(Dm^^ GUE (Gaussian unitary e 
nsemble):9''f!3 



PGm{') = ^e-*''/. (51) 



(52) 



20 iC:T'^^-r'S:?E^^^7 7i5'^;UM#:t±> n = l 0 0 0 0 (Df^^ 

mm::^'onh>ntzhox$>^(Dx. !:i(Dm'F^izi,tn+ 1 = 100 
0 im(Dm^^Bifji^ib^o z(D^x^ mmv^mt^i^h 0 i#@j:«9 2 

0 0 l#i*-e©. 1 5 0 l^mizm-r^:r.^)iJf^m^ig^i,tiZ^ 

&.To)m^m&mw^m.^nnLtz. ^1 e 111*5 <fc 0*01 im^z (a, . 

25 a2 ) = (2, 0) (Dyyn.mmT(D:i^ik^y'7^^)im'Mmzts 



2 3 



wo (12/17410 ^ : PCT/JPOl/07248 

ms^R^TTsLfzo r, = 1 0 0 0 o^ii-a-s mmta = 2 0)mHy7 

^^;l/^|Hl— -t?^«9. y y ^ ^ )]y}!K7tt^ 2 (D, ~2. 16) ^^^£l^ 

son ^^<Dh<Dtti:-^r\.^^o -t. r , = 0 ^if-B-^ ^?il±a= 0 
5 (Dmmy? ^7 9 )Utm~r-^^ . 7y ^ ^ )l<!K5i7b^3 (D,~2. 9 

^mfi,^lf-{iGUE^^(^^<^i:?i^Ti^'So ^1 6llIjoJ:t;Bl 7 
mt^^B^^-b^t^^oiz^ r , *^0;6>b 1 0 0 0 0 '^>iil)DLT^7< 

GUE^^/6^^>Poisson ^^^.h^fb LTl^^„ ^^^^T. r, ^ 

( 1 ) tb^k^^ 7 7 

15 w 1 (Dmmmmiz ^ ^ ^xv^-y^ ^ ^ jvm'MWow-m-nm t nux-^ 

mm^^t LXit. r, = 500 0^ Zt =10000 
iiZl^-??^ Dielectric breaicdown model i,z ^M-Wy? ^ )lMit 

:S:Sit(34)) o ^1 Smt^'^^t^^^'^i.z^ a(Dmi}\HzW\'^. D, l« 
^I'^LTtf <o a< 0 . 5 TD, > 2 . 7 ;6^*f#bn. — a > 1 
25 D f < 2 . 3 tm^tl^o 

2 4 



10 



wo 02/17410 \ , PCT/JPOl/07248 

^p = {h,pyi2,p,i3,p)eTn (53) 
^#;t^o tztzb. p = 0, 1, 2, nT**,^o ^^/^ 

^ = - Z)*^p^Sp • (54) 

7 /l when |rp - r,| = 1 . . 

\ 0 otherwise ^^^^ 



2 = err^/r, _(.56) 



20 



fztzL. mwm <Sp > {± 



25 (Sp) = J E Spe-^^"" (58) 



2 5 



10 



wo 02/17410 , ^. PCT/JPOl/07248 

^-<^ V}\^mx-h^ti\ ^(omnm m=.|m| ^it»-r^o 

Sp = 1 or - 1 (59) 



20 



n 

^MF = - S '^P^P (61) 



15 t^mit^n^o z.(Dmmt^ntz/^^)Vh^Tyi.z^^ji^mm^^ 

( se I f -cons i stent) 15U^ t 

/ip = tanh(/9/rp) (62) 



1 " 

A4ing = JJ-IiryS/'i (63) 



25 ^^N-to a, =0^t±^ a = 0omi|iE7 7i?:$';U^|W|#(^i^ji(3i5lj- 



2 6 



wo 02/17410 ^^--^ ^ PCT/JPOl/07248 

m2 omiz^ 02=0. 2 tm^L. a, ^Efb^-fr^cii-a-t^s^ 

Mit^Ts^to a, = 0. 2<}:{i. a=0. 2 ©#|i&7 v ^ ^ ;u «h IHili 

?^ft^^t-o a, = 0. 4i:ti. a=0. 4 ©#^7 7 ^ ^ ;U <i: IsJ^i 

^ 1 9EI*J«fct/ll2 Ol^tilt^. ^<^^ii^4^i^L<M^i>LTl^'l>„ 
10 ^2 2|il{3. a, =2i:@EL. 02 *^{t: $ -ti-Z-cit-a-O g^^^fb 
^^-To a2 =2i:(i. a = 2 <^)m^7 7 ^ ^ Ifl^O^PsitciJtt 

{t$-y:fcJi'^(Dg^^>^l:^/T^•to a2 =l^t±. a= 1 <Dmj|iE7 V ^7 

15 =0. 6i:g^L. ^E<b $ -a-/cJi^® g^SS^b^/T^-To az = 
_ _0. .. -6-.^ Ji.>-..a-^ 0 -.-4-©#^ 7-7-^? -:5' ;i/-,k-|il#^^ 

^(^{b^^^-e^'S.o B2 20. B2 3 0tJa;r;^2 4 |li;6^b:^7:?^-i>c): 

20 tiDf<2. 3fiS> t/-cr i + 1 ^n^r 2 (D)5^:gii5fi, -r7^j:bt> 

m 5 (Pmmmm 

25 (1) ?b^tt7 7 ^ 9 )Vm'Mi^(Dm^ 
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^tK f^^^i^tLXiiz I = 5000.72 =10000^ @^L. 
a , > a 2 ^il/i-rH^ T^j: ( a i , a z ) (^M'^'-'^b-ar. a , , 
az tbX. 0, 0. 2, 0. 4. 0. 6. 1. 2 ^ffl 1>T^:RCD|^ 
5 «®^^^f o/Co 

m 2 (Z)^*feff^Mc^5t(20)~(35) ic^sL/c^)(7)<b|5]afj:7^ri{-i: 0. 

( 1 ) Tzm^ntzT^ik^y ^ ^ ^ )um'Mi^±iz-nj-(DM'^^^^ 
10 ^ ^xmmt^T^^k^yy ^ ^)m'Mmi. n = i o o o o <Dm-^ 

nrnz^^ni^ntzhOX^^CDX^ Z0&^^^iZltn + 1=10 0 

0 im(Dm^^mt^^^o zotp^. sis^m^^^s o 2 
0 0 i#g*T©. 1 5 0 1 '^m^zm-t ^ ji'^-m^iM^ i> ti,z, 
j^iyomT-mitmnm^firnLfz. m2 5iiifcj:t;m2 ^m^z («, . 

15 a2) = (x. 0).x = 0, 0. 2, 0. 4. 0. 6,1, 2 tL 

5|21-??{iP ( s ) ^2 6 m-tftiAs HcftS^^s L^Co a , = 0 
^-^v ^jtt±a=0(Dm*i677^^;i/ti5l-T*feO. 7v^iS^;uiX7c 
(Df~2. 9 1 ) ^3^£v^(Z)-^?, miiM?*:*-^!^^ LTtg'SlI 
20 ^©i: t> M^^fi-^ittiGO E5>^<^*)(7)^7^d:-pTi^'i>o a, 

iTt. Poisson 5>^-\i^a^H>T^T< o L L ^^j: b . a. = 2 ^"e 
%mLXii. ^/cPoisson ^^*>^<Djil>{±;^# < Tl^^o 
m27|ll{3(a,, a«) = (x, 0. 2),x=0. 2. 0. 4, 

25 0 . 6 . I. 2 tLfzt^o^mkvty? ^ ^jmikmzisi.^^Az m 

H-M^^to a, =0. 2®ii-a-. ^?ttia = 0. 2©#^j677^^ 
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^T#^ Poisson ^^'^<i:^£-:?^^r^f < o W-1 Sillc:. (a, , a 2 ) 
= (x. 0.4).x=0.4,0.6.1.2.h Vfzt^(Ol(\^'X'^ 
5 7 V ^ ^J'^L'li^i^^^tiljolj-^ A3 ,^lt«^/T^t-o a, =0. 4(^ii^. 

tlT^Tt, Poisson ^^^t^o'l^T^f < 0(±|5);|i-e^«l)„ 
10 ^2 9|ili5J:t;B3 O^m. (a..a3) = (2.x).x = 0. 
0.2.0.4.0.6,1, 2tLfzt^(Dl{^!k^'y^^^)\,m^M 

#{3*J^^^M^^i#:gtff-^^^-ro B2 gm-etip (s) on 

T^iAa ^ttfi^^L/io a 2 = 0 (DJi-^li, B 2 5 UliJ^t^B 2 6 
laoa , = 2 ^1^—- e^^o a2 = 2 (^i^-a-. «l?il±a= 2 0^M7 

15 7 ^ ^5^;i/^?t#:<i:|Hl--e^ «9 > 7-7 ^ iS^^l'i^^^^a^* 2 (Df ~ 2 . 16) 

^^ffi^ti-^Poisson ^UnT^Tt ^ G 0 E :^:?!iC[)-eti'\ 

BSIBK;:. (a, . a2) = (l. x).x = 0, 0. 2, 0. 

20 4. 0. 6 . \ tLtz.t^(o-:(^'X^v^ ^ ^ )]ym'Aw\z^\.ii^Lz m 

H-M^/Tn-To ^3 2|ili3, (a,.a2) = (0.6.x).x = 0. 
0. 2. 0. 4. 0. ^ tLfzt^(DWX'^-7v ^ ^ )\^mMmz.^\.'^ 

^^Uffl-T'S ((38)M.V. Berry and M. Robnik. J. Phys. A(Math. Gen. ) 17, 2 
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413. (1984)) „ *-r\ P^l-P tbtzt^, 

P.is,p) = A--erf(^) + (2P^ + ^) e— '^''/^ (64) 

edix) = r dT e-^ (65) 

$:fflV^/^:„ ^(DMiJPa (s. p) ^i^ p = 1 Ol^Poisson ^^OP 

10 (s) p = OOB#GOE^^(7)P (s) i: — l^-f » * 

^T*(7)M?Mi^lt^l^Jf-r'SiIt3&^'t?#'So ^r. Berry-Robnik/N* 
Mst»l-cfcoT|#^n/iP (s).^. ±i5P2 (s. 

- ®#ajt-e-fe-i>o - - - - 

-iJ'iO^^N-to (a, . ) = (2. x) <!:li. a. =2$:@^L 
T d 2 ^^IfttJlBX ^ T^{k$ •tir/cii'^t^Berry-Robnik/N'v - ^ 
20 «9. (a, , az ) = (x. 0) =0^®^LTa, >lr^ 

|ft{3BXoT^{k$-ar/c^'^OBerry-Robnik>'N°7^ ~:$'-t?$)'&„ ^3 3 

25 B 6 (PmMBm 

( 1 ) 7E^tt7 7 ^ 
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^if'. ^^^^t LTlir , = 5000. zz =10000 ^@^L. 
ai >a2 ^^iife-r^i'^irnf (a, , ) ^\■La^ , 

5 a2 hUT. 0. 0. 2. 0. 4, 0. 6, 1, 2 ^ffll^-C^:l(7)i( 

( 2 ) 7 7 ^ iJ' ;b^Ji#:±0+IMS?m 

( 1 ) T'^g$nyc:Mt»^77^^;l/«j^#±t3m?m^SSt-'So 

10 ^v- O'lrf" *2.p» ^ ^« (66) 

^#;t'&o /cffL. p = 0.1.2.---. nT*^^o 1^^;^ 

{^•tft^J./*} (67) 

= < E A.j^V^> + (68) 

20 Ap. <, i: LT 

/ 1 when jrp - r,| = 1 
~ I 0 otherwise (69) 
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St ^i,i> > ii,i> Wi , «f|> ^ 









(71) 


10 




A A^ A 


(72) 




A 

«f = 


AT A AT A • A A"! A 


(73) 




A 


Af A A Af 


(74) 



= - dr(TrA{r)B)^^- (75) 
20 G,>(w«) = (ci>;4^) (76) 



/l a a a _ 

^^(T) = (iir,ylJ (77) 
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i^n(cjy,tl,) = 1 + <£Apj{^^;ct,) + ^(4_^c,>;a},,) (78) 

m^ihtl^o ^T, Qroslzm^l^JLJcD'jEU^mXt^ ( (35)C. Gros, P 
5 hys. Rev. 850. 7295(1994)) » tb. p "^-f h i)^ j "f-f h (O^jSi^'^'i 

10 mx(D^t. \>xy(om%^m%hn^o 



(Wn - <'r,v)G,> = 1 + |(4-.c,>; cl) (80) 



15 r,> = X;A„-G,^ (81) 

. . . .p . _ . ._ , 



P 

+<E>pj(^i.-^^;4) ^^^^ 

25 (jpj.-aC,>;4)-*-<^p.--(<^i.--^>;C) (83) 

{4--^.-; -* <Gp.,(4_.a,>; ct^) (84) 
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5 

1 0 = -ImGjiuj + iS) 

^M = ~-^EAH (88) 

5 = 0. 0 0 0 1 ?:ffli>^C<»:{it-^„ 

( 1) -et#bn/c?Bi^:|^77^^;Hi^#:{::ML. t=K r, = 
5000. r2 =10000 t^M^JS^fh^^-So ^3 4 

il. ^3 5^ioJ;t;m3 6 Hid. (a,,a2) = (x.0).x = 

20 0.0.2,0.4.0.6,1. I t\.tzt%(Ol[^>k^ly ^ ^ ))y 
WMW^Z^l.^ ^/s-'V >( )]^ K(Z)«?^ ( 1 0 0 0 1 ^(0%^) CD« 
MmS<l:^N-ro B3 4 |lI-e(±U= 6 ^3 5^T(iU=7^. ^3 
6^T*tiU= 8 ^ffll^yiIo a. =0(^>ii^. li^tti a = 0 7 
^ -e^ «9 . 7-7 ^ ^;b<X5L;6^*3 (Df - 2. 9 1) (3i£t^o 

25 ^ 3 4 UlTli^TOa , diJi^T. cu = 0 r-(7)t>;M^Jt D (0) 7&^*W 
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D (0) tm^PLXn^. ^it#-^<hi!£oH>r^f <o ^3 5 0TSia, 

< 1 (3i5v>T. 0) = ox-o^m^^D (0) t^^mx^r^x. Z(Dm 

^^It^m^^i^^^o a, '=2ttl^t. ^3.t^t'D (0) 

5 D (0) 0^^^*^^^^oT. M6^?^ci:^«y ^fe^/6^'^D'i>„ 

B3 70. ^3 8EI*>J;t;0 3 9 Ed. (a,,a2) = (x, 0. 
2).x=0.2,0.4.0.6,1.2i: Ltz t ^ (Dl^ik^y ^ 
^ ^;i'^^#:tc:i5tt-i)/N-7 7 K(^m^^ ( 1 0 0 0 1 Bom^) 

o^mmm^^^to ms 7ii!T*tiu=6^. 03 sm-^itu^ i 

10 B 3 9 ^Tn±U= 8 ^ffil^/Co a , = 0 . 2 (DJt^-s «^lia = 0 . 

w= 0 -e(^«ii^jgD (0) t^^mx^^x. zcDm^mt^m^^iz 

a I t^m\iLxn<i.^m^. D (0) tm^PLX'^y^. BBi^ 
^^?a-p%^rtT< o 0 3 8 ElTJia , < 1 ^^:i5C^T. ai= 0 -eot^M 

15 mj^D (0) Tb^^^x^^x. iKDm'^^.it^m^i^^'ho l^^l^ 

«-.-= 2 ir-nc-S i:. t5 ^ D-( 0-) ;6^^5^-L-^ ^ h ^i^^'ft-;^^^ 

3 'i>o 0 3 9 mxlt^XOa i X^Ey hBBi^'t LXm^MotiK ^ 

20 ;(IP LTl^^;6^^-e^-l)o 

04 0®. 04 1 0:teJ:t>'0 4 2il(z:. ( a , , a 2 ) == ( x . 0 . 
4)>x = 0.4,0.6,l,2 ^ L/citcD:fEj^t^7 7^ iJ'^Hi 
?t#^34J^j■'S^^-7 7^;l/K(D«^m ( 1 0 0 0 U@0«?) (D^I^M 
^Jt^^t-o 04 0 0-??{±U= 6 ^> 04 1 ^-e{iU= 7 04 2 
25 lilT'i±U= 8 <^ffli.^/-Co a. =0. 4 (^if-a-. «^ii± a = 0 . 4 <7)# 
^ )Vtn-'X^^o 04 OEI-eii^r^a, {z:i5i>r> a; = 
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ax if^nuLx^iizm^. D (0) tm'pi^xn^. mmw^tn 

■:5^^T^f<o W>i im-eiia. <7)t^ilD{-#l\ D (0) 

. ^4 3|ii^ 4|g|*>J:t;04 5i^{j: (a, , a 2 ) = (2. x) ^ 
x = 0, 0. 2, 0. 4. 0. 6. 1. 2 tLtzt^a^lt^^'X^yy ^ 

10 ^ )\^m^MW\.zis\ii ^^^--7 -y ^ }\^ Y (Dm^^ ( 1 0 0 0 imom^) 
m bmxit\]=s ^m^^f^o az = 2 om^. mmta='2 (Dm^ 

7y^^)itm-X^^^ y "7 ^ ^ )l'<X7Lt^ 2 (D, ~2. 1 6) (j: 
Sl^o ^4 dmxit'kXOaz {liJl^T. co= 0 -e^^y^S^JSD (0) 

15 'ti^^mx^^x. z(Dm^^it±m^i.z^;i>, az tmiiVi\.x'\i<.\z 

fc<l;t;^4 5 il-e{i^T(^a 2 X^v V^W^hX.XU^n^'h^. 

20 iaLTV^'l)^^t>-e*'i>, 

04 6ia. ^4 7EI*Jc);r>'0 4 8 ( a , . a z ) = ( 1 . x ) . 
x = 0, 0. 2. 0. 4, 0. 6, 1 ^ L-/c<h #0^^:K7-7 ^ 

1i?i#:ti:*jtj-^/N-7 7-f ;UK(^m?m ( 1 0 0 0 1 ISom?) 
MmS^r^-To ^4 6 ^-etiU= 6 04 7 gl-e(iU= 7 0 4 

25 8 gITniu = 8^ffll^/•c„ az =\o'^^^mmta^\(Dn.m-y=7 

^ ^ }]ytm—X^^o 04 6 lilT*ti:^T® a 2 {3ibH^T. oj^OXO 

3 6 



WO02/1741« / ^ ^ PCT/JPOl/07248 

W^&D (0) ib^^mr-^^r^ ::o)m^^.f,t±mmiz^^„ ^4 

Mu ^zm-^mn l r l^ ^ r-^ « 

^4 9 ^ 5 0 5 1 glii: (a , . a2 ) = (0. 6. 

x).x = 0. 0. 2. 0.. 4, 0. 6 ^U/iiitcDTSjJ^t^V^i^^iJ^ 
;U^ji#:{z:fcl:t'l>/N-7"7^;UK(Z)m^^ ( 1 0 0 0 UicDM^) 
10 M^S^/Tn-To ^4 9il-eiiU=6^\ ^5 0 llTSiU = 7 ^ 
... 5 lg|T*(iU=8^ffll^fCo a2 =0. 6 (^^-^-^ ^jiti a = 0 . 6 
(Dm^yy^^)ltm~X^^o ^4 9|liioci:t/B5 0 |llT*(i^T<7) 
a 2 (^:t5l^T. = 0 -e^t^M^JKD (0) t'^^mx^^X. Z(Dm 
?mti^Ji*i(;:*)^p a 2 t^mtULxn < izm^. D (0) ;6^*M^^L 
15 Ttft. mmW^ti&-^\.^xn<o imxit^XOaz r-^^y h 

az omtmi^^^mMLXK^^cDt^^^^^o n^e^^Nz-^^-K^^-yy 

^mm(Dyy^^)\.iX7ctLxDf >2. 7mm(Dmi^^mtztt^. 
25 ±'j^(DmMmmi,zmz^n^i><Dxi.ttji<^ ^^^^sH^g^fi^mMt- 
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0)7^7 ^ ^ }im':tmzis\.^r^m-t^m^ti:m^^<D^ntmni-^ 
10 ztt^x^^o ^tz^ yy^^fiiX7t.(DmMitiz^f).um^0\^± 
^m^ztti^x^^. 
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^ ^ (D m m 

10 9?^^$n/c 

0.^7-^ ^^-^.-)um^m^^-\^^x-mmi--^^m^m^^^^^ 

20 o)7y ^ ^ ji^m^mz^\,^x^mt^ij:t7.(DBntmm^nr\,^^ 

5. ±M^%.^i^(r^'m'()m7^(r)^ >{ \ y r^m^t^z.h\.z^r) ^ ^ 
7 7 ^ jbHN T ^^t- ^ t3 ij- ^ ji? * ;J- X 

25 o t^1#i!(i:-r'i>m*©l5H l|2«©7 7^i$';b5lit#:o 
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Dfai: Lfc^t. Df,> 2 . 7>6>oDf2<2. 

t ^nmtt^m>^(omm i ib«07 7 ^ ;u«^t#:, 

1 0. ±fe^l ©7 7i?i5^;ui5<:7c^D,,. ±Bf$2(Dy7^^}idi7€ 
^DfitLtzt^^ 2. 9 ^Df,^ 3 1 ^Df2< 2 . 3T^^ 

15 m^^^t 7 7 ^ ^ o T. 

25 (-L/C 

4 0 
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^ 0 7 7 iS' (i: T^-^-r ^ :d ^ X (^ttM ^ ^Jti-r -i. cfc -9 
15 ^<i:^i|t^^i:-t^«*(^igH 1 1 IH«cD 7 v ;U^3t#©j^^:^ 

20 ^„ 

1 7. ±ie^l(^7^^'^;u?):7u$:Df,. ±131^ 2 07 7 ^ ^ ;ix<J;:7t 
<SrDf2^ Lfci Df.> 2 . 7>6^oDf2<2. 3T^^ 

25 18. ±BW l<^y y ^ ^ Jl'ATLtD ±BW 2 (Dy? ^ ^ )lyd^7L 
^DfztLfzt^. 2. 7 < Df ,^ 3 :6^o 1 ^D,2< 2 . S-e^'S 
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^DtztLfzt^^ 2. 9 ^Df ,^ 3 1 ^D,2< 2 . 3"??^^ 
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